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(54) CONDENSER 
(57)Abstract 

PROBLEM TO BE SOLVED: To secure supercooling degree 
obtained by a vapor compression type refrigerating machine by a 
method wherein the number of rows of sub-heat transfer tubes is 
specified so as to be a specified ratio with respect to the number of 
rows of total heat transfer tubes, which are the total sum of the 
heat transfer tubes and the sub-heat transfer tubes. 
SOLUTION: The heat exchange between liquid refrigerant and air, 
passing between respective sub-heat transfer tubes 29, 29 and fins 
28, 28. is effected during the refrigerant passes through the sub- 
heat transfer tubes 29. 29 of a sub condenser 24 whereby the liquid 
refrigerant is supercooled. When the ratio of the number of rows of 
sub-heat transfer tubes 29. 29 with respect to the total number of 
rows is specified so as to be within the range of 8-15%, the 
discharging temperature of a compressor can be lowered as much 
as possible. In this case, the load of a condenser 23 and the sub- 
condenser 24 are reduced by an amount corresponding to the 
lowering of the discharging temperature of the compressor whereby 
the supercooling degree of the refrigerant, sent into an evaporator 
through an expansion valve, can be secured. 
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(54) CONDENSER 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a thin condenser having the 
greater amount of heat radiation per operating power. 
SOLUTION: In a thin condenser with the thickness of a core being 
16 mm or less, a characteristic value of a basic configuration is 
assumed 0.65 or less. Hereby, a large condenser having large rate of 
heat radiation/(air power + refrigerant power) is obtained. Herein, 
the characteristic value of a basic configuration = {(height of fin + 
height of tube)/core thicknessl/2}x (1 /(surface area in 
tubal /5/tube flatness3/4)). 
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U-turn flow of the refrigerant of gas and liquid two-phase condition 
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>2 2j:yja:y, c*te)i*5 5frHtsia>#sicj:y«^ 

[0 0 2 4] JS:*>. ■y-'f K3fU— hi 7, 181*, 7>U 

ii L fc^B :f h ^ U/XJnxf -6 c 1 1= * o TJ^tt 
A<#f>;tx. 7X¥:^lS)(DM^a5lc^-*i,-?*i,«l /^-v^'l 5 

fc<fetCm2^-V^1 6lrSLii^*LSSA)t1 7 1 . 1 

7 2. 18 1. 1 8 2*<}KJ3E$*LTL^-So 
[0 0 2 5] aSfcOSiffiffl^a.— :?1 9 33J;i;ja;^a]ffl 

fc U— h ^If iU LiDX-r -S c <t ic J: o xm^m^i3<m 
ru-i.. ^fc. 3 ;u>7-*— h :? -r > 2 o . 2214. j^jy^cD 

A^^HO^g-^L/— h^ a^u-ir— httic^uxJinxL 

[0 0 2 6] 3S:fc\ «StCD;g!fiffl^a.-:?1 9j3<fci;S 

ifc<Dia;-^aifflf^i— :?2 1 i*7K¥:^fSiiciE$4xTt''i.o 
^■Lx. ast(D;giifflTi-:^i 9rt*3iE;h,-5/^!«(*m 

t)mi'^ 1 s-^ssixSo ^fc. cronjsfiy-ci*. s 

filffl-5=-j.— ^1 9<0*S!t^. iSJ^aifflTi— :?2 1©* 



[0 0 2 7] Hi 's-y^f 1 5I±. BiSJBttA<B&U^tt05 
^i" :^ U— h 2 3 *5 J: l/Bi®ff^tt*^#R5flltt<D ^1 >^ 

:^u-h2 4 j:y^cy. ±T:^iRjicsu:*n©fi$tt^M 

-r-S. C(D»i •^•y^'i 514. -e-tt^^KK^itttfcJ^D: 

UXiJDX-f * CI t IC J: oTRfrSOJ^tfe^ltr t^-So 
[0 0 2 8] ^fc. mi'N.v^l 5 a5±.«3gai4M^SIJ 8 

$«)i)t-rsisa©;gasffl5^i-:^i 9 a)Ji35^*<ffi«E$ 
+1. Tfiflspiija/^ais 1 o^«ii£-rsiisi©ja/^affl^ 
a.— :f 2 1 ©TS!E^*<e^^^^rL^So -tLT. m 1 

[0029] JjCfc. ^-V 2 514. 7';U5:=.':7A^fc 
l4T^U5-'!7A^*-e55«-^f^'7-y K«vSLfc^B:' 
u— h^:^uxinx-r^ci:(-j:orff^*tA<»p>*i. H 

I'^-va^'l 5<D±Tffl5S?l-%3#ltiP©^l6lcJ:yS^ 
^Jfl^S&Pim^<Dm-k)^Z 5 1 t. C<DS^>^2 5 1 J: 

gP2 5 2i:$^LTt^^. 

[0 0 3 0] h2 3ici4. ::^ixx»nxir:j: 

l=Jtii3^:2 7A<-€-*i^*tj^fiE*4xrLxSo -e-ro^sitrotfe 

t?C2 6lCl4. 4S2!5<»«!^ffl 5^0.-^1 9(D±SiESgfcJ; 
i;«ia<D®,1fa]ffl^a.— -^2 1<DT3SESS*<^Lii**T-f= 
*ta|•T?65«lt«(D^IS^cJ:y^$^$+LrL^^, ^fc. 
2<i<0Sii?t2 7l=l4. ■9--< K^U— hi 7. 18 0)^ 
A>t1 7 1 . 18 1 A<^LjX^tLfc!|*^T-5 5<rMt«© 
^ISlCj:yS^$*LTL>S„ 

[003 1] ^">^7::^u— h2 4izi4. :^uxijnxicj: 

oT. WS|J^±Tl::tt«OS-b/^U— 2 S^BS-r-l.?^ 
SP2 9. AOi2t3 O^HS-T'SPlfl^ttaj^JStffliAPS 

1 fcj:i;aipis^3 2$BS-rsnfl^=Ko)>ftJietaiP3 

3A<ft$Ji£$*trL^-5. ^-CD-fe/^U— 2 814. BSHffii^ 
ttlCjK^^*t. mi'^-vyi 50)(*lgP$. SiggP8(D± 

Si£dga)^iciiii-r-i>APfii|S)1^3 4 ^iS^^^SP 1 0(D 

[0 0 3 2] AP1E©3 0(4. Rgff^tt^ML. ,^jSEff 
i^^ 2 y Qtm $;h./c^;SieECDm4SHti£^APiiyail 
S3 4rtlc3!EA*-a:-5/=ftroiB^-C. ^^Wt^O)^® 

i~j:y;i*ja8iAP3 1 lc^t^3F^^-cL^4. tupis 

@3 2I4. n^^^^^ML. diPfiiiKil^S 5l^a>^:tS 

h^^^x4'^if^yai-rffig-e. ?>d{<fit^<» 
y ;ftj«ttdiP 3 3 l::S^^^^rt^s, 

[0 0 3 3] »2-^«yy 1 614. E4l-t,5^Lfc<J:-5 
IC. KBJ^ttA^BSU^ttaj'^-v^fTfU— h3 6fcJ:0:BT 
®flJtt*<B§RJKtt(D»ttt*:3 7 J;y^f y, JiT^ffi](cS 



:^U-h3 6i:jgitttt:3 70DS*£ft9«P»i:T*^'>^ap 
^^/SL. ®«tt:3 7©®g|5^J-T'S5ag|J9^«Ji£Lrt^ 
■S. 

[0 0 3 4] ^tz. %z^^'J^^ Q<D±.mu\tm.^^& 

[003 5] <fSb\ ^•V:/3^3 814. llZ'^-yyi 6(7) 
(7)S^>T-3 Bit. C(7)f$^>t3 8 1 J:yaA/-Cfcy, 
ttCDfflSgP 3 8 2 i: , ma^N-zy 1 6<D±TiffigPCDi1-fl3 

(OBaaSli^S C<g¥^<j:%n}^4^(0^SSP 3 8 3 <l: L 
[0 0 3 6] ^•>5f:^U'— h3 6ICI4, SSlWS^^aW 

iS^lf^^<Di^-;%Sim^ 2 1 (D±3SJi*<M Las 

fc, 2®<»Kil?>:4 0ICI4, ■tJ-'f Kr^U— h 1 7. 18 
roJfAitI 7 2. 1 8 2A<SLj2^Sixfc«fi|-C?)5f-flt 

[0 0 3 7] @itt«:3 7tt, LttlXiCTRlfSajJgtt 
l::ffJ^$*t. rtffl^asicma'N.:/^!- 1 6 rt^m i (DSSMi: 

ig2(7)gpai:ic2«-iij (Eli) •r^smnz/^u-^' 4 1 

$^LTL^-5„ CC^mi •b/'^U— 4 1IC(4. ZtL^Ti.lm 

M (issaijaas 4 6 ) tTmoi^m. (T^mM'MMA- 

7) tlZ2^J-iq (EiS) ■r-i>S2-b/<U— 5«4 2^@^ 

■r-5?>:a54 3, mi a)Si5Mtm2cDgiJM<i:$aiii-r-5P3 

ff^tt(7),^Ji35AP 4 4 33J:U:n}^«t(D;^«E35tbn 4 5 A< 

[0038] mH2/«U— ^1 4 1 i3j:i;m2-lr/«U— ^ 
4 214. ^i®S68(DTSfEiSO)i^lCjia-r-S±5itfflliaji^ 
4 6 t ja,^iPfi|J 1 0<7)±3iE4«©i^lrjlii-rST35fi3Sai 

S4 8i:ic. m2'^'y4fi erowsB^ s^j-fy-r-sftwy 

gPr-fe-So Sfc. mi -b/^U— 5? 4 H4:*:^B^<Dm2tt 
«iySS*«}fieL. ma-b/^U— 5» 4 2l4:$:fBeBa)mi ft 

[ O O 3 9 ] ?&ja^gSAa 4 4 l4-h3SEfi9iiaS 4 6 



;lJ!«3i£tbP4 5(4/^!!l3SAP4 4j:yT:^-C'gBPL. a 
5«^J-8tS4 8 W<D,^!«$T3SfilIiiaS4 7rtl::Sgai$-B- 

^4 6j:yneisi=S!£ALy=;$ift$m4i;-%it^ji£4g;^ll^^ 

L ■CiS4a;t j«a)i^i&T3iEfi3ailM 4 7 -sin y tb 

■r. 

[0 0 4 0] cm 1 SSS^iJoftfflD croniSfiya) 
^£b$^^Silgfa^S0;^:$i^'r^;ui a>f^m$@ i ^> 
<i:i/ll2ic*-:5iNr©*i-lttwrSo giSmffl^^iSfg 

[004 1] COfcto. 5^J«lEi^li2rtr'EEJg**l.TI!t 
ai$*lfc?gSli!EE<Dftffi,^ai4. APiE^S O^iioT 

mi'^'v^i'i soAPfflnaass 4rtic3iEA-r-s. ap 

ffl9ita£3 4|^l=S;[ALfrSlffi;$i£l4. APa!liia^3 
[0 0 4 2] -tLT. tggferoai^ffl^a.— 3f 1 9l:i^JiE 

$*T,fcSiffl;ftJ«i4. dix&ro^sSffl^i— -^i g^fiis 

T-sfSicnjuy— hP-r >2 o$^r•Lrs^1'^^i:^5&S£ 
aa»®jgffl-?^i— ■lyi 9j:ym2^':;yi 6(D±&mm 

a^4 6rtlc5SA-ri). ±3Efi(iaaa4 eWlcSSALfc 
P4 4^ffl-p-ca;']£S59 (aJS5i-gt^4 8) rt-^aSA-r 

So 

[0 0 4 3] g;-i£S|J9 (ajK^J-JII^4 8) T*I4. -?-fl)Br 
®W$fei>Sffi:fc#< («IIil45 0Onri2 ) t^CiX- 

m^<D:^mm'f- zL—y ^ 9CD-5*.(DSTgi5a)^$gfliTFi 

— 7^1 9(7)T5iEagA^t>|ajaa>ja5%iPffl^a.— 3f2 1CD5 

*>a)fiTSi5(Dja;i}ifls-?^i— :f 2 i (DJiSiE^^-ecosiiK 

[0044] ^(0±. m2-b/«U— ^1 4 2ICJ:-3T. ^ 

fc;l^!«A<u^i->L-cSgi©Jii;^aiffl^j.-3^2 I'Ngs 

[0 0 4 5] -T'it?*.. ;fJJ«SiEAP4 4A<±.SiEfi!iaffl^ 

4 6(7)TSisT?iiaPLrfcy. 54jaEgsAn4 4i:;ftj«3iEai 

□ 45 <S:A<Jt«^Mlc}gjaLTt^-5(Dr*. ^IS— *ittS<© 
;^J«*<)^!«SSAP 4 4-»ajK2P9-»/'ft«!E3isaiP 4 5 ^a 

tt«:3 7a)n<l3SBJ=»ff L. itMa)/h$ L^S^^Stt£Daffl 
3^JSA<m2-tr/<U'— ^» 4 2 OSiSSS 9 F«9'>.a)3eaiSSiJ'l:: 



[0 0 4 6] LfcA<or, gjaSI5 9Wr-g;g^ffl«®(D 
SS9©TgPI::fci)M*JIS3iEajP 4 5 A^P>l*ia)^aig^l#fc 
[0 0 4 7] -tLT. W&<J>mi^^m=f- Z ^ 
[0 0 4 8] tbafiiiailSS 5l^l=S!lALr=j$:rS>$ft 

li, ajPiB^3 2. -y-'i' h<7'^x4^a-p-c^5i#5i?i 

[0 0 4 9] Cm^Jfe^JO^aim] Ja±<DJ:3(C, giS 

6 OTS. y gjSSP 9 <DTfi!lT?/'^Ji3SEAP 4 4 *<BB 
PLTL^-5)(7)-C. !^(c)fJJ«GEffii^2^iRjHllKLfc^<D 

[0 0 5 0] ^fc, |gSSt(D^iSffl^i-3f 1 9<DT35ESi 

j:y35aiLfcajSii«tt®©5%aE^m2^-v^f 1 6a)± 

4 6(DTa5-CBlP^*,'%J«3SAP4 4^^hLrSjaSP9 

mf■3.—•:f^ 9(OTS5ss«fcyajs!WA"»L^sijatta)aift5^ 

[005 1] -tLT, ^JgSB8 0T35Sffita;^aiSiSl O 
<D±SiiSi:roSSa>fiSI-ISSLfcS2-tz/^L'— S» 4 2 
<DSttlcJ:y, 54fJ«3SAP4 4A^C,S^SS?9^a^T5ft 

j«SStbP4 5^r-a)HJj«(D554xA<u^'->3ii+t (j3**isi 

<fc y^^siumj&tt(»aia;*j«A<j: y»*-5c:i:-cai&4* 

SESiEAP 4 4 J: y a;^2P 9 rt'^SS A LfcRllcStjS^gi L 



[0 0 5 2] -^-LT. <5l-«iaa)SSIffl^i— 3^1 9<D 

^i.mt(nm.^<i>{km\z.wLm.\.fzmz±/^\y-^ 4 2<os 
?Eicj:yissiKD;g!^ffl^3.--?i 9a)TSS^*^^.«3a© 

•3-ci^-5o c*iizj:y, g5gs?9A^^>1Sls<D^a,^alffl^ 
y, iS/^JPSPi o^*iaic«j)A>-B-^ctA<-e#, s.-z>u 

[0 0 5 3] ^-LT. gjagP9(DT3S«9l-ia;^iPS» 1 0 

3!l<iSlte>^^TL^st=to, gjSSi59-ea)a5S^J-)!l*<^±-e 
tc<-c=t,. ii^spsei oicT^jatta)m*s;t!«i*^±i- 

aiSSi 0<D:&jafltiSiSS*<SI/JMb-r-5c:t*l»±-r«.:: 

[0 0 5 4] ^tz. CKDHSSWCIi, gj«S-»:S/^j« 

»$SSl3$;^!«Ei^8l2t-y--f hy^x4trorBli-}g^ 

[GO 5 5] <Cfc, Z«)SIJg«-ei*. •y-'f h^^^X4$ 
iS/lJipgpi O J:yTSS{l5l^g^LTt>-&fctf), giag»9 
T?a)a;S»8l14*5tlllc-r-S!&lll4'a: < . g5«S59 CDS 

o*ygiSa5 9<7)BiB«ii;%;$-y--f ^jn (0^1^^ 

H) J: jftl^SiS 1 7^iimin.\zn-t i> ^l§S(D^f£ it 

[0056] Cm2||t&^J] H5I^C(7)fg^(Dm2|liS 
09^5tLfcta)-?:. g;-«SI-tt:S;^J««$SII^ ^ Lfcia 

•v^n ertic. a«iaJ8^«fi£-r-5issaroMssffl^a- 

:f 1 9 <^:aJiLTl^'&SBMSB2■lr/<^— ^ 5 1 . 5 2 

i-j:y2^iyL-c (fTBiiiJi^ 5 3 j: t/ Jissfla aii^ 5 

4$JgJn]L. aiSSS8WT?<Z),^!«<D3SL^$S^t— >i: 
LTL^■S„ JECfc> a^ge8rtT'0);lJi«(DSS£L:^li-tr/^U 

$ $ e> JciS-V!>-r C i: "C - >ja$ig-\> L T t ft 
(BL. ^i^g»8(?i'v(D;tJ«ljaAP3 1 tSiSSpgi^'^fl) 

^!«55AP 4 4 tiiffls-rsfaaicsi+^j&SA^fcSo 
[0057] i%3m^m(Dmm meiiiixs^7\tz. 
<n^^(DiSi3mm.m^7P\^tz^<o-Q. la e i4gji6s-«: 

(ajS»gtS4 8) i>3<D±s?izii. ;tJ«4'a>7K^^^Ky 

(i, ^■\"y7^3 8(DmRfl$tt0)SSa53 8 3i:tSR8$4ft 



irBS-T) 6 1 1 *<fflL^"b*irL^S. 

[0058] 7h;U$"* 6 2 (*, ^i!t(D/h?t: 6 4 A<Bgit 
iSit^c<T4,Si.^. ^-f^u^eai*. ^iJ^iSHlSattic 

[0 0 5 9] cc-e, K^-f-ve 1 <»ifeai^<tit^i£^®i 
^;u5i 6 alma's 'i/^fi 6«)iitti*3 7 0)±gpfi9Bgp 

^^6 1 1 J:y^i» Kv-f-Ve 1 ^A+lSo -g-LTs m 
8 3^KtoJi^■C-t♦:?>5^*l+ri>Ctl=<fc 

[0 0 6 0] Clg3Slt6«!l(7)f^ffl] ;ia)llts««(0 
%^^-{^m7%mm^ 3 a:>if ^^IS e ^ 7 i=fi 

m 2 1 6 <D±s!niijaaM4 e wicssa Lfcm;"^- 

^iSoTgjag|J9 (a;"i£^^SIM4 8) P«3'^3iEA-ri>. 
LT. gjSSI5 9l>9lc5aALfcSl5a:iffitt»a);ff«IEIi. ^ 

HJ!Kff)^A</^«E3iEai □ 4 5 A^e>TSS^^^aa^4 7 rtl-SS 
AfS. -tLT. TSiHl!lJlffiS4 7F«9lc3£ALfciSffi;^ 
J«I4. T3iEffiiJjliim4 7rt-??iaH*»SP1 o^«ifiE-rs« 

[006 1] ^P33, C<D||^S0!ll=^^t^TI*, K^-f-V6 

1 ^;■^^«<»±gES5^^^Slt^c^^«Rfrlzl£aLrt^i>. -E- 

LT, 5«ffl;%!aE*<ja*-5SP»ttSi«S15 9a)TSPIcabS 
Si5i£^^«l*ai*aii$S|S9a>T:!5A^t.a;aA<if;tlT-± 

^L. tt:hyi=;Sffl?f^J«*S;SSP9roT:^icffl5^a(D 
gilcj: y^|gjg<bLT5;"as?9roT:^icss*ts, COfc 

6 3 ^SoT5jSSP9ro±gqic|6itfc: K^-f -V 
6 1 F«3lz-HAy. M^iffi<bL-CT:&l-3it*ilUSig5lc;^ 

[0 0 6 2] Lfc*^oT. ;U!«(Di3SE(D— giJ-Clii&-5 

:7^;U^ 6 3 ^/1^!«(DiSiElCi^SL^^t^Ci:lcJ:y. fi 

m^^mv^x^-p-i 6 3(D±sstTS5ta)iaic±T 



^f6 2A<3iltb-rSCi:li^j:<, dttlcj: y K5-< 6 1 

<D#^«lcllo»A^oT^•(D^^^s^J!Slffcy. H^aEjg 

[0063] cm 4 SSS^l] 0 8 lie (7)^8^(7)^4 HiS 

^Lfcia-efc-S. C(Z)lliS0i]<D^-W3^3 8(DfflSgP3 
8 3(cli. K^-f-^re 1 ^mX^htztb<D K^-f -Vif A 
□ 6 57!^<iB□LTL^•Slo -^-LT. KSSP 3 8 3 (DF«?aiC 
14, *>-^l/«i:LT(DKS^6 6(0/hggB^J' (T4SSP) 

[oo6 4]-?-Lr, z(Dnmm<o\^'7^-^e ^<D^&^ 

im-y^mt. %Z'^"J^^ 6C0jSt^<*3 7F«5lC7tv;U^6 

2 ^EAu■cfcL^Tej^[S-i*a/i^^«®^gS3 ^jp^-c 

— <*5-5<^ltLfc^(C, 4^-VV3'"3 8(DF^Sg|5 3 8 3IC 

63. K^-f-^e 1 ^tf A■r'i)*al~LTL^4o -tU 
r. K5'l'-V6 1 ^tfALfc^l-K^-f-VlfAne 5£ 
MS^6 6-e*CJ;3l:iLT:L^-i.. 
[0 0 6 5] Ja:33, fflS*S6 6l4. h— ^55#lta, 
7;U3>**:^jtJSii^<» K^'T-Ve 1 -V^^-f ^U^i 6 3IC 
fc* y S^*<et5 f> J: 5 jt^ $fflL^-C^■V•y:^3 
8lzS^-r-S<!:aL^o Sfc. WS^te 6(0}$^{iSt7 
-f 6 3^:l43&^igJta»ffi!ll*W=*l.TL^S(0^?, 7 
^-^U^i 6 3(7)««i:LT-^6<J'S«ai«*4^fflt^^C<!: 

[00661 Cms^JSei)] EI9l4-(D^B^(7)S5Sli£ 

^Lfcia-efc-So C(7)lliS0iJ(7)+-W3f 3 8(»fflSg|5 3 

83ICI*, K^-r-ve 1 ^»A-r-&f=46a)K7'f-^'»A 

P6 5*<gBPLTl^.5o ^LT, WSSP3 8 SOW^IC 
li>>-Jl'*ti:LT(7)^S«6 7(7)/hgg|J^}- (T^gP) 

[0 0 6 7] gflSSB3 8 3l4> 'i&COllitfiliJ: y IS 

7(J>/hSg|5^^(0±SP>l-raic}KfiE$*tfcfctei:« (nste 

C-SP) 6 7 1 icjf^f ^toteCgP (F«?^tai:SP) 65 1 
*<fl[^fiE**lTL^-5. fflSlte 7(0>l-Si:^V*y^3 8(7) 
MSgps 8 3(Drt^i:(0rBll-l4, K ^ -f 6 1 (DJl-gp^ 
a>3iEaj*R&±-r'5*>— ^U*ti: LT(7)0 U 6 SA^JtSt 

[0 0 6 8] -tLT. C<DSIJ£^J<D K5-f -Ve 1 (DjB^ 
f^lt^i£l4. 6(D®tfefi:3 7F^(c;t;;U^f6 

d^ntUfc^lC, •> -^3 8<DfflSSP3 8 3CD K^-r 
-\?^SAP6 5A^t)S?SSS9f«3lc:7-f;U^i 6 3. K^-f-V 
6 I^SAL, ffiSti6 7^K^-f-VifAP6 5lctei: 



[0069] C^eHig^] BI1 OI$C03fllSa>m6ll 

[00 7 0] z(Dmmm<Dm^t. §:}&jS-^my^mM 

t)Sii£SP9Wic:7-r;u^' 6 3, K^-r-^^e 1 ^ftALfc 
Sti::, ^-Y"v::^3 sos^en-e 9^WSSP3 8 3i:ra- 
^^±lc^iM■r•i)J:7lc■|llILrA^c>. K^-1'-\'6 1 CDsiE 

S4iis£e<jti^^icLT, mmi^e 9(0ii\-mtmm 
BP 3 8 3©wsta)®ra**3Mit-¥>jtm(cj:ys<'. 

[007 1 ] CS7IIS60IJ3 HI 1 liC£D^a3CDa7|| 

3 8 3ic(i, ±:^l=|filA^orl*^gA<^a■r•5Rit^^^p^^■ 

tR®S5»J:y'J(-5»Si5 7 0 7^)<)^^fiE$t^TL^i.« croffi 

SAP 7 1 *<SBP LrL^i)„ ^-LT. «g|57 Ortlcttv 
-;u*t<!:LT(DF5BS*t7 2(D/hggp^j- (TfiSSP) 

[0 0 7 2] *fc. ©SP? 0<D±gP«9©F«3®ICl*, mM 

mu 7 o (OfHm t (omizit^ e i ©^sp'^oss 

[0 0 7 3] c<D36jt6^](7)li-&lcli. K^-l'-VlfAP7 

1 A^e> K^-f-ve 1 ^gjssp (Si?s^j-iis^4 8) pilzm 

ALfc^lc. EBS:fe7 2T* K^-<-VSAP7 1 $S^^f£ 
BflS^t7 2ro/hgfiP^J'CDT4gSP*<K5'f-V6 

1 ^^Jtf^^iacDl^JSaye ^ ^ ^D±SlcJlJ!)^-r^ 

[0 0 7 4] *e>(z. ^§t(D|5:j^SiJ6 1 l(D±®i:EflS 
*t7 2fl)/hg«|5$J'<DTagS|54:a)FBl^. iU4*i: LTO 

7x;n> (i*7K14a)MKffi) 7 4-eS<'j:3l-Lri,^-S 
ro-c, K5'f -ve 1 ^^t^-r-sg^aaJI^JSae i i b± 

[0 0 7 5] mmm'} zommmx'it. :^^m^mwi 
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(54) HEAT EXCHANGER INTEGRATED WTTH UQUID RECEtVER AND UQUID RECEIVER 
(57)Abstract 

PROBLEM TO BE SOLVED: To reduce the manufacturing cost of a 
heat exchanger integrated with a liquid receiver by decreasing the 
number of parts and the labor for assembling work. 
SOLUTION: In the heat exchanger integrated with a liquid receiver, 
an internally threaded member 3 of aluminum alloy is fitted in an 
opening on one end side of an aluminum alloy liquid receiver body 2 
assembled along the widthwise direction of a heat exchanger body 
1. An externally threaded resin cap 4 having an externally threaded 
part 42. being screwed into an internally threaded part 38 provided 
on the inner circumference of the internally threaded member 3, is 
screwed into the internally threaded member 3. The externally 
threaded resin cap 4 is provided with a filter 5 molded integrally of 
resin. According to the structure, the number of parts is decreased 
and scoring (possibility of twisting off an externally threaded screw) 
is prevented. Furthermore, number of 0-rings 43 can be decreased 
from two to one by pressing a seal part 39. provided at the open 
end of the internally threaded member 3. against an annular abutting 
part 46 provided at one end of the externally threaded cap 4 to bite 
into the abutting part 46 thereby ensuring airtightness. 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] (a) The heat exchanger body which makes a refrigerant condensate-ize. 

(b) The tubed body of a receiver in which it was attached to this heat exchanger body in one. and the end carried 
out opening, 

(c) The receiver one apparatus heat exchanger equipped with the cap made of the resin for the filter for removing 
the foreign matter in a refrigerant really being fabricated, and blockading the opening edge of said body of a receiver. 

[Claim 2] In a receiver one apparatus heat exchanger according to claim 1. 

The metal tubed female screw member by which said cap is thrust into the interior is inserted in opening one end of 
said body of a receiver, 

The receiver one apparatus heat exchanger characterized by preparing the circular sulcus for inserting in the 
periphery of said cap the male screw section screwed in the female screw section prepared in the inner 
circumference of said female screw member, and the seal member with which it is equipped between the inner 
circumference of said female screw member. 

[Claim 3] In a receiver one apparatus heat exchanger according to claim 2. 

The receiver one apparatus heat exchanger characterized by the annular contact section jutted out in the direction 
of a path so that the end of said female screw member might be contacted really being fabricated by the end of said 
cap. 

[Claim 4] It sets to a receiver one apparatus heat exchanger given in either among claim 1 thru/or claim 3 
The dryer for absorbing the moisture in a refrigerant is arranged in the interior of said body of a receiver 
Said dryer is a receiver one apparatus heat exchanger characterized by consisting of many particle-like drying 
agents put in in the cloth bag with permeability. 

[Claim 5] In a receiver one apparatus heat exchanger according to claim 1 . 

The receiver one apparatus heat exchanger characterized by forming the O ring slot (44) of the shape of a circular 
ring for inserbng in the O ring (43) of a piece in the periphery of said cap. 
[Claim 6] In a receiver one apparatus heat exchanger according to claim 5. 

It IS the receiver one apparatus heat exchanger which the male screw section (42) is fbrmftH in f Ka n^rJnh-^, rs^ 
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cap. and is characterized by locating said O ring slot (44) between said filters (5) and said male screw sections (42). 
[Claim 7] In a receiver one apparatus heat exchanger according to claim 6, 

The receiver one apparatus heat exchanger characterized by forming the concave slot (45) until just before 
migrating to the formation range of said male screw section (42) and arriving at said O ring slot (44) from the 
outside end face of said cap. 

[Claim 8] It sets to a receiver one apparatus heat exchanger given in either among claim 1 thru/or claim 7, 
Said body of a receiver has the free passage hole (32) which carried out opening to the side face. 
Said filter (5) is a receiver one apparatus heat exchanger characterized by being arranged so that a refrigerant may 
flow into the building envelope surrounded by two or more side-attachment-wall sections (52) from the input (55) of 
an edge, the network (53) with which the tap hole (56) which the window part of two or more of said side- 
attachment-wall sections (52) forms was equipped may be passed and a refrigerant may flow into said free passage 
hole (32). 

[Claim 9] Two or more tubes (7). 

The header which was connected to said two or more tubes (7), and was divided with the partition plate (24) at the 
1st free passage room (26) and the 2nd free passage room (28) (12), 

The receiver which is united with said header (12) by soldering, has the 1st free passage hole (31) into which a 
refrigerant is made to flow from said 1st free passage room (26). and the 2nd free passage hole (32) which makes a 
refrigerant flow into said 2nd free passage room (28), and has the building envelope which carries out vapor liquid 
separation of the refrigerant (2 3), 

The body of a resin cap made of resin which plugs up the opening edge of said receiver (41), 

The receiver one apparatus refrigerant condenser equipped with the filter (5) from which the foreign matter in the 
refrigerant which is really fabricated by said body of a resin cap (41), and flows into said 2nd free passage room (28) 
is removed. 

[Claim 10] In a receiver one apparatus refrigerant condenser according to claim 9. 

Said receiver (2 3) has the female screw section (38) in the inner circumference of said opening edge. 

The receiver one apparatus refrigerant condenser characterized by said female screw section (38). arid the male 

screw section (42) to screw and the contact section (46) of the configuration jutted out in the direction of a path at 

the periphery of said opening edge really being fabricated by said body of a resin cap (41). 

[Claim 1 1] In a receiver one apparatus refrigerant condenser according to claim 10. 

The receiver one apparatus refrigerant condenser with which the O ring slot (44) of the shape of a circular ring for 
inserting the O ring (43) of a piece in the periphery of said body of a resin cap (41) is characterized by carrying out 
<U> ** only of between said filters (5) and said male screw sections (42). and forming rt. 

[Claim 12] It sets to a receiver one apparatus refrigerant condenser given in either among claim 9 thru/or claim 11, 
Said filter (5) has two or more networks (53) with which two or more side-attachment-wall sections (52) really 
fabricated on the projection and said body of a resin cap (41) at shaft orientations and the window part of two or 
more of said side-attachment-wall sections (52) were equipped from the periphery side of the end face of said body 
of a resin cap (41), 

Once the refrigerants of the vapor-liquid two phase condition which flowed in said 1st free passage room (26) are 
collected, said 1st free passage hole (31) is prepared so that it may flow in said body of a receiver (2 3) through said 
1st free passage hole (31), 

Said 2nd free passage hole (32) is prepared so that the liquid cooling intermediation by which vapor liquid separation 
was carried out within said body of a receiver (2 3) may be made to flow into said 2nd free passage room (28). 
Said filter (5) is a receiver one apparatus refrigerant condenser which uses the edge of two or more of said side- 
attachment-wall sections (52) as the input (55) where the liquid cooling intermediation by which vapor liquid 
separation was carried out to the building envelope surrounded by said two or more side-attachment-wal! sections 
(52) flows, and is characterized by being prepared as a tap hole (56) where liquid cooling intermediation flows out the 
window part of two or more of said side-attachment-wall sections (52). 
[Claim 13] (a) The tubed body of a receiver in which the end carried out opening. 

(b) The receiver equipped with the cap made of the resin for the filter for removing the foreign matter in a 
refrigerant really being fabricated, and blockading the opening edge of said body of a receiver. 
[Claim 14] In a receiver according to claim 13, 

The receiver characterized by forming the O ring slot (44) of the shape of a circular ring for inserting in the O ring 
(43) of a piece in the periphery of said cap. 
[Claim 15] In a receiver according to claim 14, 

h is the receiver which the male screw section (42) is formed in the periphery of said cap. and is characterized by 
locating said O ring slot (44) between said filters (5) and said male screw sections (42). 
[Claim 16] In a receiver according to claim 15, 

The receiver characterized by forming the concave slot (45) until just before migrating to the formation range of 

said male screw section (42) and arriving at said O ring slot (44) from the outside end fece of said cap. 

[Claim 17] It sets to a receiver given In either among claim 13 thru/or claim 16, 

Said body of a receiver has the free passage hole (32) which carried out opening to the side ftice 

Said filter (5) is a receiver characterized by being arranged so that a refrigerant may flow into the building envelope 

surrounded by two or more side-attachment-wall sections (52) from the input (55) of an edge, the network. (53) with 

which the tap hole (56) which the window part of two or more of said side-attachment-wall sections (52) forms was 

eauinnAn rriAv ha naeeaH onW « ^^^Iiwa,^^*- m^^, <a««... . 
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[Claim 18] The liquid receiving dexterous resin cap characterized by having the filter made of resin (5) really 
fabricated by the body of a resin cap (41) and this body of a resin cap (41) made of the resin which plugs up the 
opening edge of the body of a receiver (2). 

[Claim 1 9] In a liquid receiving dexterous resin cap according to claim 1 8. 

The liquid receiving dexterous resin cap characterized by the contact section (46) of the configuration which was 
located in the outside of said opening edge and was jutted out in the direction of a path realty being fabricated by 
said body of a resin cap (41). 

[Claim 20] In a liquid receiving dexterous resin cap according to claim 18 or 19. 

The liquid receiving dexterous resin cap characterized by forming the O ring slot (44) of the shape of a circular ring 

for inserting in the O ring (43) of a piece in the periphery of said body of a resin cap (41). 

[Claim 21] It sets on a liquid receiving dexterous resin cap given in either among claim 18 thru/or claim 20, 

It is the liquid receiving dexterous resin cap which the male screw section (42) is formed in the periphery of said 

body of a cap (41 X and is characterized by locating said O ring slot (44) between said filters (5) and said male screw 

sections (42). 

[Claim 22] In a liquid receiving dexterous resin cap according to claim 21. 

The liquid receiving dexterous resin cap characterized by forming the concave slot (45) until just before migrating to 
the formation range of said male screw section (42) and arriving at said O ring slot (44) from the outside end face of 
said cap. 

[Claim 23] It sets on a liquid receiving dexterous resin cap given in either among claim 18 thru/or claim 22, 

The liquid receiving dexterous resin cap characterized by forming in the end side of said body of a resin cap (41) the 

engagement slot where a tool is engaged. 

[Claim 24] It sets on a liquid receiving dexterous resin cap given in either among claim 18 thru/or claim 23, 
The liquid receiving dexterous resin cap characterized by having the following, using the edge of two or more of said 
side-attachment-wall sections (52) as the input (55) where a refrigerant flows into the building envelope surrounded 
by said two or more side-attachment-wall sections (52). and making the window part of two or more of said side- 
attachment-wall sections (52) into the tap hole (56) where a refrigerant flows out. Said filters (5) are two or more 
side-attachment-wall sections (52) really fabricated by shaft orientations at the projection and said body of a resin 
cap (41) from the periphery side of the end face of said body of a resin cap (41). Two or more networi^s with which 
the window part of two or more of said side-attachment-wall sections (52) was equipped (53) 
[Procedure amendment 2] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0010 
[Method of Amendment] Modification 
[The contents of amendment] 
[0010] 

[Objects of the Invention] 

The purpose of this invention is shown in attaining low-pricing of a manufacturing cost. Moreover, it is in 

suppressing generating of the defective by poor Furthermore, it is in reducing components mark and a man 

day with a group. The purpose of this invention is to offer the receiver one apparatus heat exchanger which can 

attain low-pricing of a manufacturing cost. Moreover, it is in offering the receiver one apparatus heat exchanger 

which can suppress generating of the defective by poor Furthermore, it is in offering the receiver one 

apparatus heat exchanger which can reduce components mark and a man day with a group. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0015 

[Method of Amendment] Modification 

[The contents of amendment] 

[0015] 

According to invention according to claim 5. the periphery of said cap is provided with the receiver one apparatus 
heat exchanger characterized by forming the O ring slot (44) of the shape of a circular ring for inserting in the O 
ring (43) of a piece in a receiver one apparatus heat exchanger according to claim 1. 

According to invention according to claim 6. in a receiver one apparatus heat exchanger according to claim 5, the 
male screw section (42) is formed in the periphery of said cap. and it is provided with the receiver one apparatus 
heat exchanger characterized by locating said O ring slot (44) between said filters (5) and said male screw sections 
(42). 

According to invention according to claim 7, in a receiver one apparatus heat exchanger according to claim 6. the 
receiver one apparatus heat exchanger characterized by forming the concave slot (45) until just before migrating to 
the formation range of said male screw section (42) and arriving at said O ring slot (44) from the outside end face of 
said cap is offered. 

According to invention according to claim 8. it sets to a receiver one apparatus heat exchanger given in either 
among claim 1 thru/or claim 7. Said body of a receiver Have the free passage hole (32) which carried out opening to 
the side face, and a refrigerant flows into the building envelope where said filter (5) was surrounded by two or more 
side-attachment-wall sections (52) from the input (55) of an edge. The receiver one apparatus heat exchanger 
characterized by being arranged so that the networiv (53) with which the tap hole (56) which the window part of two 

or more nf A;iirl fiiriA— aH-arthmAnf— t«#all f^0\ ...m^* l.^ i i . r • 
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into said free passage hole (32) is offered. 

The header which according to invention according to claim 9 was connected to two or more tubes (7) and said two 
or more tubes (7). and was divided with the partition plate (24) at the 1st free passage room (26) and the 2nd free 
passage room (28) (12), The 1st free passage hole Into which soldering unites with said header (12) and a refrigerant 
is made to flow from said 1st free passage room (26) (31). The receiver which has the 2nd free passage hole (32) 
which makes a refrigerant flow into said 2nd free passage room (28). and has the building envelope which carries out 
vapor liquid separation of the refrigerant (2 3), It is really fabricated by the body of a resin cap (41) and said body of 
a resin cap (41) made of the resin which plugs up the opening edge of said receiver, and the receiver one apparatus 
refrigerant condenser equipped with the filter (5) from which the foreign matter in the refrigerant which flows into 
said 2nd free passage room (28) is removed is offered. 

According to invention according to claim 10, it sets to a receiver one apparatus refrigerant condenser according to 
claim 9. Said receiver (2 3) It has the female screw section (38) in the inner circumference of said opening edge. On 
said body of a resin cap (41) The receiver one apparatus refrigerant condenser characterized by really fabricating 
said female screw section (38). the male screw section (42) to screw, and the contact section (46) of the 
configuration jutted out in the direction of a path at the periphery of said opening edge is offered. 
According to invention according to claim 11, in a receiver one apparatus refrigerant condenser according to claim 
10. the periphery of said body of a resin cap (41) is provided with the receiver one apparatus refrigerant condenser 
characterized by locating and forming the O ring slot (44) of the shape of a circular ring for inserting in the O ring 

(43) of a piece between said filters (5) and said male screw sections (42). 

According to invention according to claim 12, it sets to a receiver one apparatus refrigerant condenser given in 
either among claim 9 thru/or claim 11. Said filter (5) Two or more side-attachment-wall sections really fabricated by 
shaft orientations at the projection and said body of a resin cap (41) from the periphery side of the end face of said 
body of a resin cap (41) (52). It has two or more networks (53) with which the window part of two or more of said 
side-attachment-wall sections (52) was equipped. Said 1st free passage hole (31) Once the refrigerants of the 
yapor-liquid two phase condition which flowed in said 1st free passage room (26) are collected It is prepared so that 
it may flow in said body of a receiver (2 3) through said 1st free passage hole (31). Said 2nd free passage hole (32) 
It is prepared so that the liquid cooling intermediation by which vapor liquid separation was carried out within said 
body of a receiver (2 3) may be made to flow into said 2nd free passage room (28). Said filter (5) The edge of two or 
more of said side-attachment^ali sections (52) is used as the input (55) where the liquid cooling intermediation by 
which vapor liquid separation was carried out to the building envelope surrounded by said two or more side- 
attachment-wall sections (52) flows. The receiver one apparatus refrigerant condenser characterized by being 
prepared as a tap hole (56) where liquid cooling intermediation flows out the window part of two or more of said 
side-attachment-wall sections (52) is offered. 

By blockading the opening edge of the tubed body of a receiver with the cap made of resin which really fabricated 
the filter, as compared with the Prior art which used the filter and the cap as another object components mark and 
a man day with a group decrease, and. according to invention according to claim 13, the manufacturing cost of a 
receiver can be reduced. 

According to invention according to claim 14, the periphery of said cap is provided with the receiver characterized 
by forming the O ring slot (44) of the shape of a circular ring for inserting in the O ring (43) of a piece in a receiver 
according to claim 13. 

According to invention according to claim 15, in a receiver according to claim 14. the male screw section (42) is 
formed in the periphery of said cap, and it is provided with the receiver characterized by locating said O ring slot 

(44) between said filters (5) and said male screw sections (42). 

According to invention according to claim 16. in a receiver according to claim 15. the receiver characterized by 
forming the concave slot (45) untiljust before migrating to the formation range of said male screw section (42) and 
arriving at said O ring slot (44) from the outside end face of said cap is offered. 

According to invention according to claim 17. it sets to a receiver given in either among claim 13 thru/or claim 16 
Said body of a receiver Have the free passage hole (32) which carried out opening to the side face, and a refrigerant 
flows into the building envelope where said filter (5) was surrounded by two or more side-attachment-wall sections 
(52) from the input (55) of an edge. The receiver characterized by being arranged so that the network (53) with 
which the tap hole (56) which the window part of two or more of said side-attachment-wall sections (52) forms was 
equipped may be passed and a refrigerant may flow into said free passage hole (32) is offered. 
According to invention according to claim 18. the liquid receiving dexterous resin cap characterized by having the 
filter made of resin (5) really febricated by the body of a resin cap (41) and this body of a resin cap (41) made of the 
resin which plugs up the opening edge of the body of a receiver (2) is offered. 

According to invention according to claim 19. in a liquid receiving dexterous resin cap according to claim 18 said 
body of a resin cap (41) is provided with the liquid receiving dexterous resin cap characterized by really fabricating 
the contact section (46) of the configuration which was located in the outside of said opening edge and was jutted 
out in the direction of a path. 

According to invention according to claim 20, in a liquid receiving dexterous resin cap according to claim 18 or 19 
the periphery of said body of a resin cap (41) is provided with the liquid receiving dexterous resin cap characterized 
by forming the O ring slot (44) of the shape of a circular ring for inserting in the O ring (43) of a piece 
Among claim 18 thru/or claim 20, in a liquid receiving dexterous resin cap given in either, the male screw section 
W2; IS formed m the penphery of said body of a cap (41). and. according to invention according to claim 21, it is 
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filters (5) and said male screw sections (42). 

According to invention according to claim 22. in a liquid receiving dexterous resin cap according to claim 21. the 
liquid receiving dexterous resin cap characterized by forming the concave slot (45) until just before migrating to the 
formation range of said male screw section (42) and arriving at said O ring slot (44) from the outside end face of 
said cap is offered. 

According to invention according to claim 23. the liquid receiving dexterous resin cap characterized by forming the 
engagement slot where a tool engages with either in the liquid receiving dexterous resin cap of a publication in the 
end side of said body of a resin cap (41) among claim 18 thru/or claim 22 is offered. 

According to invention according to claim 24, it sets on a liquid receiving dexterous resin cap given in either among 
claim 18 thru/or claim 23. Said filter (5) Two or more side-attachment-wall sections really fabricated by shaft 
orientations at the projection and said body of a resin cap (41) from the periphery side of the end face of said body 
of a resin cap (41) (52). It has two or more networks (53) with which the window part of two or more of said side- 
attachment-wall sections (52) was equipped. The liquid receiving dexterous resin cap characterized by using the 
edge of two or more of said side-attachment-wall sections (52) as the input (55) where a refrigerant flows into the 
buildmg envelope surrounded by said two or more side-attachment-wall sections (52). and making the window part 
of two or more of said side-attachment-wall sections (52) into the tap hole (56) where a refrigerant flows out is 
offered. 
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